NMaBo@uoioAoyia TnG A1aBNTIKNG
AucAimodaipgiac

BaciAng ‘AGupoc, MD, FESC, FASA, FACS

IaTtpeia ABGNPOoCKANP®WONG Kal
MeTaBoAIkoU ZuvOopoOHOU,
B’ MponaidsuTtikn MaBoAoyikn KAivikn A.MM.0.,
InnokpaTteio Noookopueio, OscoaAovikn.



ZUOCXETION aOnpookAnpwonc Kdai
avTioTaonc oTnv IVoouAivn

/ Ynepraon \

NMayxuoapkia

d YnepIvoouAivaipia

AvTioTaAON OTQV — AiaBnTng

AGnpookAnpwon

IVOOUAIvVn —YnepTpIyAUKEpIOAIMid

Q Mikpa-nukva LDL 7

XapnAn HDL-X

\YnspnnKan’)TnTa/




AvTioTaon otnv IvoouAivn
KAIvikKa oTOIXEIO

E KolAlakn naxuoapkia
mEA TP + ¥ HDL-X

B Auocaveéia oTn YAukoln
H YnepTaon

B ABGnpookAnpwon



AucAimodoaigia oto ZUvOopopHo AvTioTaong
otnVv IvoouAivn kai 1o Z. AlaBnTn

B AuEnueva TP
B EAartTOpévn HDL-X

B Mikpa nukva LDL cwparidia



Dyslipidemias in Adults with Diabetes
Framingham Heart Study

MEN
Normal DM

WOMEN
Normal DM

Increased cholesterol 14% 13%
Increased LDL 119% 99%,

Decreased HDL 12% 219%

Increased triglycerides 9% 199

21% 24%

16% 15%

10% 259

8% 17%

Garg A et al. Diabetes Care 1990;13:153-169.



Mean Plasma Lipids at Diagnosis of
Type 2 Diabetes - UKPDS

MEN WOMEN
Type 2 Control Type 2 Control
Number of Pts 2139 52 1574 143
TC (mg/dl) 213 205 224 217
LDL-C (mg/dl) 139 132 151%* 135
HDL-C (mg/dl) 39 * * 43 43* 55
TG (mg/dl) 159* 103 159%* 95

* P<0.001, ** P<0.02 comparing type 2 vs. controll

UKPDS Group. Diabetes Care 1997;20:1683-1687.



Relation Between Insulin Resistance and
Hypertriglyceridemia
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* Total area under 3-hour response curve (mean of 2 tests).

Olefsky JM et al. Am J Med. 1974;57:551-560.



Association Between Hyperinsulinemia
and Low HDL-C
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Reaven GM. In: LeRoith D et al., eds. Diabetes Mellitus.
Philadelphia: Lippincott-Raven,1996:509-519.



Mechanisms Relating Insulin Resistance
and Dyslipidemia

Fat Cells Liver

880%8 -'I\FFA» '
o°°
1}

IR X

Insulin



Mechanisms Relating Insulin Resistance
and Dyslipidemia

Fat Cells Liver
880%8 BA1FFA
Oooo
P
N Apo B
IR X N VLDL

Insulin



Mechanisms Relating Insulin Resistance
and Dyslipidemia

Fat Cells Liver
880%8 BAFFA
0 oO
0 f\
t 16 L, (CETP)
N Apo B ~_ T
IR X N VLDL TG

Insulin



Mechanisms Relating Insulin Resistance
and Dyslipidemia
Fat Cells Liver
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“Normal” LDL-C Levels in People with Diabetes Can Be Misleading...
2% Small, Dense LDL-C Particles Are More Atherogenic

No diabetes Diabetes @ apoB
LDL particles LDL particles @ LoLc

e ‘ Small, dense
< LDL with
more apoB

“Normal” LDL-C level, however:

“Normal™ LDL-C level t Number of LDL particles
t Concentration of apoB

LOWer: IgNEr,;

CHD risk

Austin MA, Edwards KL Curr Opin Lipidol 1996;7:167-171; Austin MA et al JAMA
1988;260:1917-1921; Sniderman AD et al Diabetes Care 2002;25:579-582.



Mikpa nukva LDL kair ZN:
MOavoi aBnpoyEeVETIKOI HNXAVIOHOI

B AuEnuevn o&eidwon

B AuEnuevn diangparoTnTa evoodnAiou

B MeTouociwon ano B

B EAatTOpHEVN cuva@ela HE Tov LDL unodoxea
B ZUOYXETION HE AVTIOTACH OTNV IVOOUAIVN

B ZuoxeTion HE uwnAa TP kar xapnAn HDL

Austin MA et al. Curr Opin Lipidol 1996;7:167-171.



XapakTnpioTiKa paivotunou B Towv
LDL copaTidinv

ZUOoXEeTI(ETAI HE :
m Au§npéva TP, VLDL, IDL ka1 xapnAn HDL,
m TpinAaoio kivouvo 2N yia Ta id1a eningda LDL-X

zuxvornta 25%-30% ToUu NAnOucuou
KAnpovouEiTal HE ENIKPATOUVTA XAPAKTN PO

EAGTTOHEVN EKPAVON O avOpeG <20 eTwV Kal
NPOEHHMNVONAUOCIAKEG YUVAIKEG
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YNePTPIYAUKEPISAIMIA Kal KiVOUVOCG
oTE(paviaiac vooou oT1o ZA:
ZXETICOHEVEC O1ATAPAYXEG

Anpioupyia HIKpWV-NUKV®V LDL copaTidinv
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PROCAM Study: MI-Incidence according to LDL-C,
HDL-C and triglycerides

HDL-cholesterol = median (45mg/dL) HDL-cholesterol < median (45mg/dL)
Mis/1000/10 years MiIs/1000/10 years
170
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325 events, 4818 men aged 35 to 65 years



Impact of TG Levels on Relative Risk
of CHD: Framingham Heart Study
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Castelli WP. Can J Cardiol. 1988;4:5A-10A.



Putative Mechanism for Increased
Atherosclerosis in Type 2 Diabetes

Dyslipidemia

Hypertension
Hyperinsulinemia/insulin resistance
Hemostatic abnormalities
Hyperglycemia

AGE proteins

Oxidative stress

AGE = advanced glycation end products
Adapted from Bierman EL. Arterioscler Thromb. 1992;12:647-656.



Incidence of MI during a 7-Year
Follow-up in a Finnish Population
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Haffner SM et al. N Engl J Med 1998;339:229-234.



UK Prospective Diabetes Study: NpotepaloTnTeg
via Tnv eAatTwon Tou K/A kivéuvou
(pakpoayyeionaBeia)

1 U LDL xoAnoTEPOANG

2 . ¥ ApTnpiakng NMieonc
3 . & KanviopaTtog

4 . HDL XoAnGTEPOANG
5 .U HbA,

Turner RC et al. BMJ 1998; 316: 823-828



AlaTapayn icoluyiou NNENG-IVWOOAUONC O
aocBeveic pe Z. AlaBnTn

B NMpodiaBeon via OpouBwon
- YNEPOUYKOANTNKOTNTA AIMOMETAAIWV
- Au&npuevol npo-BpouBoyovol NapayovTeC
- EAQTTWON CUYKEVTPWONG Kal OpAdcTIKOTNTAC AVTI-
BpouBoyovwyv Napayoviwy
E MpodiaBeon yia nAnUHEAN IVOOOAUGCH
- EAatTwpevn dpacTikoTnTa t-PA
- Au&npuevo PAI-1
- EAaTTOON 0,-avTinAaopiving

Sobel BE. Circulation 1996;93:1613-1615.



Lipid Guidelines for Patients with Diabetes
American Diabetes Association Guidelines

Patients with diabetes need lipid-lowering therapy because effective
management of blood glucose only modestly improves plasma levels
of LDL-C or HDL-C.

Dietary therapy Drug treatment

Adults with diabetes LDL goal initiation level initiation level
Without CHD <100 mg/dl >100 mg/dl >130 mg/dl
With CHD <100 mg/dl >100 mg/dl >100 mg/dl

“...people with type 2 diabetes typically have a preponderance of smaller,
denser, LDL particles, which possibly increases atherogenicity...."

American Diabetes Association Diabetes Care 2002;25(suppl 1):S33-S49
American Diabetes Association Diabetes Care 2002;25(suppl 1):S74-S77



NCEP ATP III: 2004 Updated LDL-C
Goals, Treatment Cutpoints

Consider
Risk Category LDL-C Goal Initiate TLC Drug Therapy
Lower risk: <160 mg/dL >160 mg/dL >190 mg/dL
0-1 risk factor
Moderate risk:
>2 risk factors <130 mg/dL >130 mg/dL >160 mg/dL
(10-year risk<10%)
Moderately
high risk: <130 mg/dL >130 mg/dL >130 mg/dL
>2 risk factors optional: (100-129 mg/dL:
(10-year risk <100 mg/dL consider drug options)
10%-20%)
High risk: <100 mg/dL >100 mg/dL
CHD or CHD risk . tiosal' >100 mg/dL (<100 mg/dL:
equivalents™ <7(p) mg/aL consider drug options)

(10-year risk >20%)




dappaka yia TNV avTIHETONIoON TNG

ouoAnidaipiac Tou diaBnTn

Enidpaon o€ Ainidia

LDL-X HDL-X TP
NMpwTng Npapung ®apHaka
B >TATIVEC v ¥ — 1 — |
B OIpnpdTeC v—1t[ 1 v oy
B NIKOTIVIKO v () v

In diabetic patients, nicotinic acid should be restricted to <2g/day. Short-acting nicotinic acid is preferred.

American Diabetes Association. Diabetes Care 2000;23(suppl 1):S57-S60.




NMPOTEPAIOTNTEG OTNV AVTIHETWNION THC
o1aBNTIKNG OUGAINIOAINIAC

B EAatTwon LDL-X
- MpwTn €niAoyn: ZTATIVEC
- AeuTepn eniAoyn @ PaivoPIunpaTn
B AuEnon HDL-X
- ATZ
- 'EAgyx0C YAuKaipiac
- NIKOTIVIKO 1 PINNPATEC
B EAattwon TP
- 'EA€yx0C YAuKaipiac npwTn NMPOTEPAIOTNTA
- PIunpateg - NIKOTIVIKO
- 2TaTiVEC 0€ UWNAEC OOOEIC

Diabetes Care 2000;23(suppl 1):S57-S60.



FIELD: Primary Endpoint

Composite CHD death or nonfatal Ml at 5 Years
(% of treatment arm)

| 0=0.16 |5,9% * The primary
6% 1 ST composite endpoint of
’ CHD death or non-fatal

MI was not significantly

4% - lower in the fenofibrate
group compared to the
placebo group.

2% -

0% -

B Fenofibrate ¥ Placebo

I Clinical trial results.org




FIELD: Primary Endpoint

CHD death or nonfatal Ml at 5 year follow-up
(% of treatment arm)

| P=0.01 |

A *CHD death was not
significantly different
between treatment
groups

*Nonfatal Ml was
significantly lower in the
fenofibrate group
compared with the
placebo group.

4% - | P=0.22 |

2% -

0% -

CHD Death Non-fatal Ml
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I Clinical trial results.org



FIELD Eye substudy: Summary

Sub-study findings:

® -79% first laser therapy

® -/9% 2-step progression,
(existing retinopathy)

® -64% macular oedema

® -34% combined end-point
(laser, macular oedema,
2-step progression)

p=0.0004
p=0.004

p=0.09
p=0.022



Collaborative Atorvastatin Diabetes Study
(CARDS): Study Design

/Patient population\

* Men and women aged

0o years Atorvastatin 10 mg
* Type 2 diabetes (defined e (n=1428)
2838 patients

by 1985 WHO criteria)

° Atleast 1 additional risk Placeb
acebo

No history of | |
. I 1
prior CVD 5 years
k j *Trial stopped at 3.9 years,
2 years earlier than expected

{ Primary efficacy end point ]

* Time to first occurrence of acute CHD events, coronary
revascularization, or stroke

Colhoun HM et al. Lancet. 2004;364:685-696.



CARDS CARDS:
37% eAATTWON NPWTOYEVOUGC TEAIKOU ONHEIOU

1 EAGTTOON OXETIKOU KivOUvou 37%
P = 0.001 Placebo
- 127
10
AOpoioTIKN
guyxvoTnTa - AtopBacTaTivi
(%) 83
—
O —
0 1 2. 4 4.75
Xpovia
Placebo 1410 1351 1306 1022 651 305
AtopBacTativn 1428 1392 1361 1074 694 328

Colhoun HM et al. Lancet 2004;364:685-96.



Intensive Multiple Risk Factor Management in
Patients with Type 2 Diabetes: STENO-2

~~ 60 .
o
S N=160; follow-up = 7.8 years
% 50 - 489% Relative
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S 40-
£ 20% Absolute
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2 30-
o
a
g 20 - Aggressive treatment of®:
O Intensive Therapy® o3 Microalbuminuria with
a 10 - ACEIs, ARBs, or
© combination
g 3 Hypertension
| -
o 0

. . : ©3 Hyperglycemia

0 12 24 36 48 60 72 84 96 osDyslipidemia
o3 Secondary prevention
Months of Follow-up of CVD

Primary composite endpoint: conventional therapy (44%) and intensive therapy (24%).

*Death from CV causes, nonfatal MI, CABG, PCI, nonfatal stroke, amputation, or surgery for peripheral atherosclerotic
artery disease. ®Behavior modification and pharmacologic therapy.

Gaede P et al. N Eng J Med 2003;348:383-393.
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